two new species of Burmeistera endemic to Ecuador are described and their relationship with other species are discussed. Burmeistera pterifolia has an extremely narrow distribution on the northwestern foothills of the Andes in the Pichincha province, and it is easily differentiated from its congeners by its pinnatilobate leaf margin and large calyx lobes. the second species, Burmeistera draconis, is recorded from the zamora Chinchipe province. It is distinctive in possessing an irregularly bidentate leaf margin and cylindrical inflated fruits with short calyx lobes.
Introduction
the genus Burmeistera Karsten & triana (1854: 13) (Campanulaceae: Lobeloideae) is represented by ~ 120 species (McVaugh 1965 , Muchhala & Lammers 2005 , Lammers 2007 , Garzón Venegas & Gonzáles 2012 , Garzón Venegas et al. 2013 , Muchhala & Pérez 2015 . It is the fourth largest genus of the Lobelioideae, after Lobelia Linnaeus (1753: 929) with more than 400 species, Siphocampylus Pohl (1831: 104) with approximately 230 species, and Centropogon Presl (1836: 48) with more than 220 species (Lammers 2007) . Burmeistera is differentiated from the closely related genera Centropogon and Siphocampylus (Antonelli 2008) by its combination of usually ebracteolate pedicels, green or yellow corollas often suffused with maroon or purple, large falcate or reflexed dorsal corolla lobes, the wide open orifice of the anther tube, baccate, often inflated fruit, and oblong to fusiform seeds, much longer than broad (Lammers & Mass 1998 .
the last comprehensive account of Burmeistera was the monograph by Wimmer (1943) , and since then floristic treatments for the genus have been published for most of the countries in which it occurs, including Guatemala (Nash 1976), Costa Rica (Wilbur 1976a) , Panama (Wilbur 1976b (Wilbur , 1981 , Ecuador (Jeppesen 1981) , and Peru (Stein 1987) . Burmeistera reaches its highest diversity and endemism at mid-elevations (1500-2500 m) of the Andes of northern South America, where up to six species can co-occur at a single locality (Moreno & Muchhala 2011 , Muchhala & Potts 2007 . thirty-seven species of Burmeistera occur in Ecuador (Jeppesen 1981 , Jørgensen & León-Yánez 1999 , Lammers 2007 , Muchhala & Pérez 2015 , although species diversity drops sharply in the southern provinces (El Oro, Loja, zamora Chinchipe), where only 4 species have been recorded. the flowers of Burmeistera are protandrous and last about six days, with pollen shedding from the anther tube during the initial 1-2 days (the male phase). After this the stigma emerges from the anther tube and becomes receptive for the remaining days (the female phase) (Muchhala & Jarrín 2002) . It is well-known that Burmeistera species are pollinated by bats, although one species is pollinated exclusively by hummingbirds (Muchhala 2006 , Muchhala 2008 . Nectar feeding bats use their sensorial system to locate flowers, and thus these flowers have evolved special features to increase attraction, including musty smells, dull colors, and nocturnal anthesis (Baker 1961) , and some flowers have structures that maximize the sound reflectance from bat echolocation calls (von helversen et al. 2002) .
Material for the species described here was collected during surveys conducted along poorly collected areas in the south of Ecuador (Muchhala & Pérez 2015) and bat ecological research in Santa Lucia Cloud Forest Reserve. Based on the leaf margin morphology and several floral and fruit features observed in these plants we concluded that they are two species new to science. Both species are here described, illustrated and their relationships with other species discussed.
Materials and Methods
this study is based on: (1) Burmeistera pterifolia differs from other species of Burmeistera by having lanceolate leaves with brochidodromous venation and a pinnatilobate margin, and long, narrowly triangular calyx lobes.
Freestanding herb to subshrub, ca. 1 m tall; stems 2.5-5.0 mm diam., hispidulous, pale green; latex white. Leaves alternate, distichous, chartaceous; lamina lanceolate, glabrous, apex acute, base truncate to decurrent, 55-126 × 14-33 mm, distal leaves gradually smaller than proximal leaves, adaxial leaf green with whitish color along venations and abaxial surface garnet greenish with light green venations; margin pinnatilobate; venation brochidodromous, hispidulous along the nerves at the underside, with 10 to 12 pair of secondary veins; petiole 6-11 mm long × 0.6-1.3 mm diam., hispidulous. Flowers solitary; pedicels 25-65 mm long × 0.5-1.5 mm diam., hispidulous, garnet to green, ascending at anthesis, patent in fruits, ebracteolate. Buds and flowers light green perfused with spinel pink. hypanthium hemispherical, 5.8-6.1 mm long × 3.8-4.7 mm diam., hispidulous, with color similar to pedicels. Calyx lobes long and narrowly triangular, 13.4-15 × 2.2 mm, hispidulous, with fine reticulate venation, margin almost smooth, with 4-5 inconspicuous denticulate edges; apex acuminate to acute. Exterior of corolla light green suffused with spinel pink, this color could or not be present in the dorsal side of the flower and inside of the corolla, hispidulous, corolla base wider than hypanthium, to 6.5 mm diam., 20 mm long, corolla tube slightly curved, 13-15 mm long dorsally, narrowing from the base to the middle to 6.6-8.0 mm long; the two dorsal lobes lanceolate, falcate, 11-15 × 2-3 mm, acute at apex; the three ventral lobes distended at the base, 0.4-0.8 × 2-4 mm and narrowly triangular, acute at apex. Staminal column long, exerted to ca. 17 mm beyond dorsal lobes; filament tube 23-27 mm long × 1.0-1.3 mm diam., slightly curved, villous, light green; anther tube curved-cylindrical, 7.0 mm long × 3.0 mm diam., dorsal and ventral anthers barbate, light green suffused with purple between each anther; dorsal anthers 5.0-8.0 mm long; ventral anthers 3.0-4.6 mm long. Berries globose or ovoid, inflated with 2.0 mm thick walls, dark green when immature, light green to whitish-green when mature, 27-32 mm long × 24-27 mm diam., crowned by persistent calyx lobes; seeds elliptic, 1.0-1.2 mm. Etymology:-the epithet derives from the greek pterido or ptéri-s/-dos, which means fern, and folia from fýlla, which means leaves; in reference to the fern-like leaves of the species. In fact B. pterifolia can easily be confused with a fern when only leaves are observed.
Distribution, habitat and ecology:-Burmeistera pterifolia is endemic to the northwestern foothills of the Andes at the Pichincha province. until now it is only known from the type locality, the Santa Lucia Cloud Forest Reserve (Fig. 2) , an area of 800-ha managed and protected by the local community through ecotourism initiatives. It grows in cloud forest between 1870-2000 m, and is often highly abundant, with more than 40 plants in an area of 10 m 2 . According to the Ministerio del Ambiente de Ecuador (2013) this locality lies within a much larger zone dominated by bosque siempreverde montano bajo de la cordillera occidental de los Andes (BsBn04) and bosque siempreverde montano de la cordillera occidental de los Andes (BsMn03) . Flowers open at night and are pollinated by the Lesser tailless Bat (Anoura caudifer) (Fig. 1A) .
Phenology:-Flowers and fruits are most abundant from June to July, but fertile plants have been observed throughout the year.
Conservation status:-this species was found in Santa Lucia Cloud Forest Reserve, a privately owned 800 ha area which has been a protected since 1990s. Although the type locality is protected, there is evidence of high human disturbance related to cattle raising and agricultural activities in the surrounding areas. Currently it is impossible to assess its precise conservation status as further exploration into nearby areas is needed. thus we propose to rank this species as Data Deficient (DD).
Discussion:-Burmeistera pterifolia is easily distinguishable by its lanceolate leaves with brochidodromous venation and the exceptional pinnatilobate margin, a unique feature among the Ecuadorian species, and its long, narrowly triangular calyx lobes. It is most similar to Burmeistera truncata zahlbruckner (1915: 531), a species from the western foothills of Pichincha province in Ecuador and Antioquia Department in Colombia, with which it shares its lanceolate leaves, long calyx lobes and inflated fruit type, but B. truncata lacks the pinnatilobate leaf margin. three other species of Burmeistera, all endemic to departments of Colombia, also possess pinnatifid leaves: Burmeistera pteridioides McVaugh (1965: 400) from Boyaca Department, Burmeistera pinnatisecta Luteyn (1986: 474) from Cauca Department, and Burmeistera multipinnatisecta Lozano & Galeano (1986: 53) (Fig. 2, 3) type:-ECuADOR. zamora Chinchipe: Nudo de Sabanilla, east slope ca. 5 km from pass on road Yangana-Valladolid, montane rain Burmeistera draconis differs from other species of Burmeistera by having elliptic leaves with an irregularly toothed margin and cylindrical inflated fruits with short calyx lobes.
Freestanding shrub, 1.0-2.5 m with multiple stems, to scandent hemi-epiphytic shrub, climbing to 2-5 m; stems 8.0-15 mm diam., hispidulous, pale green; branches 2.0-5.0 mm diam., hispidulous, pale green; latex white. Leaves alternate, spirally arranged, chartaceous; lamina elliptic, glabrous, apex attenuate, base decurrent, 18-80 × 7.0-25 mm, distal leaves gradually smaller than proximal leaves, leaf surfaces pale green when fresh, olive-green when dried; margin irregularly bidentate, the larger up to 6.0 mm long, with obtuse to rounded apices; venation semicraspedodromous, hispidulous on both sides, with 8 to 14 pair of secondary veins; petiole 5.0-20 mm long × 0.7-1.3 mm diam., hispidulous. Flowers solitary in upper leaf axils, light green suffused with maroon; pedicels 40-65 mm long × 0.6-2.0 mm diam., hispidulous, pale green, curved to sinuate and ascending at anthesis, declined in fruit, ebracteolate. hypanthium cup-shaped, 7.1-9.5 mm long × 5.0-7.0 mm diam., glabrous, light green. Calyx lobes triangular, 3.0-5.0 × 2.0-3.0 mm, glabrous, patent to arcuate at anthesis, with fine reticulate venation, margin finely denticulate, with 4.0-5.0 teeth per side; apex acute. Corolla glabrous, 26 mm long, light green suffused with maroon externally, pale green within, corolla base slightly wider than hypanthium, corolla tube slightly curved, 15-20 mm long dorsally, narrowing from the base to the middle to 10-13 mm long; the two dorsal lobes lanceolate, falcate, 13-17 × 3.0-5.0 mm, acute at apex; the three ventral lobes narrowly triangular, falcate, 12 × 3.0 mm, acute at apex. Staminal column long-exerted, to ca. 18 mm beyond dorsal lobes; filament tube 25-28 mm long × 1.0-1.3 mm diam., slightly curved, glabrescent, pale green; anther tube curved-cylindrical, 9.0 mm long × 4.0 mm diam., dorsal and ventral anthers barbate, pale green suffused with maroon; dorsal anthers 9.0-11 mm long; ventral anthers 6.0-7.0 mm long. Berry cylindrical, inflated with 1.0 mm thick walls, light green suffused with maroon, 29 mm long × 24 mm diam., crowned by the persistent calyx lobes; seeds elliptic, 0.8-1.0 mm.
Etymology:-the epithet is the genitive of the latin noun draco, which means dragon, in reference to the way the bidentate leaves arranged around long stems with distal flowers resemble the serpentine dragons of Chinese mythology.
Distribution, habitat and ecology:-Burmeistera draconis is endemic to the montane cloud forest of zamora Chinchipe between 2400-2700 m (Fig. 2) . According to the Ministerio del Ambiente del Ecuador (2013) this locality is within a much larger zone dominated by bosque siempreverde montano del sur de la cordillera oriental de los Andes (BsMn02). this species is sympatric with Burmeistera zamorensis Muchhala & Pérez (2015: 36) , and associated to species such as Centropogon comosus Gleasson (1925:13) and Freziera neillii Santamaria-Aguilar & Lagomarsino (2015: 92) . It is likely that B. draconis also occurs in the adjacent Podocarpus National Park and Yacuri National Park, where similar environmental conditions and forest type are found. Flowers open at dusk and are pollinated by nectar bats (Anoura spp.).
Phenology:-Flowers and fruits are found from June to November, but some individuals were observed flowering throughout the year.
Conservation status:-this species was found at two localities, close to each other. One is in the tapichalaca Reserve, a privately owned protected area of 3500 ha managed by the Jocotoco Foundation since 1998, and the other one is a collection along the road from Yangana to Valladolid. the limited collections and the need to explore other nearby areas, including the adjacent Podocarpus National Park and Yacuri National Park, prevent us to accurately assess its conservation status. thus we proposed to rank this species as Data Deficient (DD).
Discussion:-Burmeistera draconis is easily recognizable by its elliptic leaves with irregularly bidentate margins and cylindrical inflated fruits with short calyx lobes. Preliminary phylogenetic studies (Muchhala, unpublished) suggest it is closely related to a group of Burmeistera species with inflated fruits, including B. ramosa Wimmer (1932: 124) , B. refracta Wimmer (1932: 124) , B. glabrata (Kunth 1818: 307) hook.f. & B.D.Jacks in Jackson (1893: 361) , B. vulgaris Wimmer (1932: 123) , B. oyacachensis Jeppesen (1981: 40) , B. borjensis Jeppesen (1981: 29) , and B. oblongifolia Wimmer (1955: 108) . Based on calyx lobes and other traits, it is most similar to B. oblongifolia (both have short triangular calyx lobes, < 5 mm), but it differs in the bidentate leaf margin (vs. callose-denticulate in B. oblongifolia). All other species in this group have calyx lobes > 5 mm in length. Based on leaf margin, it is most similar to B. oyacachensis, which has coarsely repand-lacerate margins. this species is endemic to the Napo province, and differs from B. draconis by its long calyx lobes (13-15 mm). In terms of leaf margin shape, all other species in this group have almost entire to shallowly repand-dentate margins.
Additional specimens examined ( 
